Functional display of active bovine adrenodoxin on the surface of E. coli by chemical incorporation of the [2Fe-2S] cluster.
The display of heterologous proteins on the surface of living cells bears promising options for a wide variety of biotechnological applications. Up to now, however, cellular surface display was merely restricted to simple polypeptide chains. Here we present for the first time the efficient display of a protein (bovine adrenodoxin) that contains an inorganic, prosthetic group in its active form on the surface of Escherichia coli. For this purpose apo-adrenodoxin was transported to the cell surface and anchored within the outer membrane by the autotransporter pathway. Incorporation of the iron-sulfur cluster was achieved by a single-vial, one-step titration under anaerobic conditions. The biological function of surface-displayed holo-adrenodoxin could be established through adrenodoxin-dependent steroid conversion by two different cytochrome P450 enzymes and the number of functional molecules on the cell surface could be determined to be more than 10(5) per cell. Neither the expression of adrenodoxin nor the incorporation of the chemical iron-sulfur cluster reduced the viability of the bacterial cells.